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I. INTRODUCTION 
The Purpose of the Stu~ 
The problem of handedness has interested students for 
many years; possibly on aooount of the element of illusiveness 
about it. As soon as a satisfaoto~ explanation appears to have 
been offered concerning it, almost simultaneously another 
explanation appears which seems to refute the previous one. In 
the midst of many conflicting theories which have been advanced 
some have stressed the undesirable outcomes that frequently 
result from the interference with natural handedness. Emphasis 
will be given to this particular phase of handedness. It is the 
purpose of this study to review the 11 terature in this field to 
determine, if possible, what relation the change of handedness 
has to the occurrence of speech disturbances. 
While a wealth of material has been written about both 
handedness and speech, muoh of it has had to be discarded because no 
consideration was given to the relationship that might exist between 
the two. Some authorities have recognized the possibility of such 
a relationship and have conducted experimental studies in this field. 
When any interference with natural handedness had been attempted, it 
will be noted in these studies that the most serious speech disorder, 
stuttering, appears more frequently as the result of this interference 
than any other type of speech disturbance. This statement will not 
surprise anyone who is at all familiar with the large number of per• 
2 
sons who suffer from this disorder. For others, the following 
brief statements concerning the incidence of stuttering and types 
of handedness will give a comparative idea of their prevalence. 
Incidence of Stuttering 
From surveys that have been made from time to time, 
it would seem fair to assume that in the United States alone, 
there are more than a million stutterers. Probably one quarter 
of them are children.l If this is true, one can readily see the 
necessity for educators to provide adequate facilities that this 
deplorable condition might be remedied. Many surveys -show that 
eighty-five per cent of stutterers begin to stutter before they 
are eight years old.2 That would mean the onset of stuttering 
appears either during the pre-school period or in the lower 
grades. Fletcher3 arrives at "the astonishing conclusion that 
there are more than ten times as many stutterers in the United 
States as there are of the blind and the deaf-mutes." 
lTravis, Lee Edward, "Speech Pathology11 , p. 101. 
2Travis, Lee Edward, ibid. 
~letcher, J. M., "The Froblem of Stuttering", p. 86. 
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Incidence of Handedness 
It is conceded that approximately 4 per cent of the 
people are left-handed. When higher percentages are given it 
generally means that a group of mental defectives have been studied: 
Wallinl in his study found that 2.8 per cent of all the pupils studied, 
were left-handed. Ballard2 estimated that 97 per cent of his cases 
were right-handed, the remaining 3 per cent were left-handed. While 
Haefner's3 study showed that 88 per cent of the children were right-
handed, 6.3 per cent were left-handed, and the remaining ones were 
of doubtful handedness types. Haefner suggests that the higher per-
centage of left-handedness shown by his investigation may be due, 
possibl~ to the smaller number of children that were studied, or, 
to his classification of left-handedness, which he based on manual 
activities; while Janes• 4, for example, was determined by the results 
of measuring the length of the arm bones and the size of the arm muscles: 
Each succeeding investigation appears to show an increase in the per-
centage of left-handed individuals. This fact might seem to indicate 
that less interference and more recognition is being given the left-
handed individual. 
1wallin, J.E.W., "A Census of Speech Defectives Among 89,057.11 , 
PP• 213-16. 
2Ballard, P.B., ~uoted from Terman's "The Hygiene of the School Child", 
PP• 345-47. 
3naefher, Ralph, "The Educational Significance of Left-Handedness", 
P• 24. 
4Jones, W.F., "The Problem of Handedness in Education", PP• 959-63. 
Also quoted in Haefner, Ralph, op. cit., p. 25. 
II. STATISTICAL DATA FROM VARIOUS INVESTIGATIONS 
.• 
Of the many experimental studies that have been conducted 
in the field of handedness, the following investigations were se-
lected because they were outstanding in the number of individuals 
who were tested, in the methods that were used, or in the various 
conclusions that were reached. The order in which these studies 
appear, was determined solely upon the order in which they were 
presented to the public; for example, Ballard's! appeared in 1911-12, 
Jones'2 in 1915. In some oases the results of these studies may 
seem inconclusive, nevertheless all of them contributed some worth-
while information. At least, they presented these facts to the publica 
(1) that the prevalence of left-handedness is generally considered to 
be 4 per cent of the normal population; (2) that left-handedness seems 
to be an hereditary characteristic3; (3) that left-handedness has an 
educational significance; and (4) because of this, educators should 
meet this challenge by helping the left-handed child to a better 
adjustment in his right-handed environment. 
lBallard, P.B., op. cit., 345-47. 
2Jones, W.F., op. cit. PP• 959-63. 
3parson, B.S., "Lefthandedness", pp. 5-7. Briefly summarizes the 
findings of the adherents of the theory that left-
handedness is inherited. Cites Dr. H.E.Jordan of 
the University of Virginia as saying that it "follows 
very closely the Mendelian law of inheritance." 
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The Investigation Made by Ballard1 
This study of Ballard's appeared originally in 1911-12. 
As there was no available copy of the original investigation. 
Terman's review of it in his book. "The Hygiene of the School Child", 
pp. 345-47, has been used. Terman opens his discussion of it by 
saying that for many years it has been believed that changing left-
handed children to the right hand might produce disturbances of the 
motor mechanism of speech and that "it remained for the painstaking 
investigations of Ballard to establish the point beyond controversy." 
Ballard's investigations consisted of three separate studies. 
In the first, a questionnaire was sent to the teachers of 13.189 London 
children. He found that of this number about 97 per cent. 12,644• 
were dextrals (right-handed); 545. or 3 per cent, were sinistrals, i.e., 
left-handed by preference. It should be noted that 399 of the 545 
nor.mally left-handed children had been forced to write with the right 
hand. Ballard classifies these individuals as 11dextro-sinistrals." 
About 1.1 per cent of the pure sinistrals (left-handed children who 
were allowed to write with the left hand) were stutterers; while 4.3 
per cent of the dextro-sinistrals suffered from this disorder of 
speech. Interference with natural handedness appears to have in-
creased the number of stutterers fourfold. 
lBallard, P.B., op. cit., 345-47. 
In the second, Ballard studied 944 children who were 
mentally defective. The dextrals in this group numbered 822, 
fourteen of them, or 1.6 per cent were stutterers; among the dextro-
sinistrals, 20 per cent of them stuttered. In this instance the 
change in handedness appeared to result in twelve times as many 
stutterers. 
In the third, the results seemed to be more conclusive. 
Ballard personally examined all of the sinistrals, (322), that 
were found among 11,939 children, eight to fourteen years of age. 
Of these, 271.1.. had been taught to write with the right hand. It 
was noted that 46 stuttered at the time and 24 were reported to 
have stuttered previously and recovered, representing 25.6 per 
cent. On the other hand, 51 sinistrals had been permitted to 
use the left hand and not one of them stuttered. "The proportion 
of stutterers among dextro-sinistrals was, in this investigation, 
about eighteen times as great as among pure dextrals." 
Terman's final summary of these findings contends: 
(1) that about one-third to one-half of the stuttering among 
London ch~ldren is produced in the effort to make right-~~ded 
children out of those who are normally left-handed, at least 
to do this increases the possibility of stuttering; (2) that a 
relationship exists between handedness and speech; (3) the left-
handed child should be permitted to write with his left hand; 
a 
and (4) that twice as many boys are left-handed than girls, 
therefore, a larger number of boys are required to write with 
the right hand, might this account partly for the sex differences 
among stutterers?l 
lA careful analysis of the literature in this field may be found 
in an unpublished A.M. thesis, "The Preponderance of Male over 
Female Stammerers", Madeline c. Mainey, Boston University, 1932. 
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The Investigation Made by Jonesl 
Jones, expressing the views that the left-handed child 
was "an apparent stumbling block in education" and that this child 
would remain one until he was carefully studied, began a careful 
study of handedness. For several years he made extensive investi-
gations in order to establish a set of standards to determinet (1) 
born handedness, and (2) adopted handedness. When these standards 
were determined, he employed them to find and classify individuals 
into three groups: (1) pure right-handers; (2) pure left-handers; 
and (3) transfers, those who were born right- or left-handed and 
had changed to the other hand. After individuals were placed in one 
of these groups, he tested each individual for arm and hand skill 
to determine "whether or not the left-hander should be transferred 
or ma.de over into a right-hander." 
To meet the first problem he invented an instrument 
Which he called the "brachiometer.fl With this he measured over 
20,000 pairs of arms and concluded that 11the right-hander is born 
with larger bones on the right side of the body, and the left-hander 
is born with a similar development in favor of ·tile left side." Dif-
ferences in measurements of both bones and muscles of the two sides 
of the body seemed to indicate either born handedness or adopted 
handedness. 
1Jones, W.F., op. cit., PP• 959-63. 
After he had measured over 10,000 pairs of arms he 
submitted the following standards as part of his results: 
Measures Showing Born Handedness 
1. Length of *"ulna plus'' hand to the middle knuckle 
little finger. 
2. Circumference of palm. 
3. Circumference of wrist. 
4. Length of humerus. 
*The~lna plus" is the length of the ulna, plus the hand to the middle 
knuckle. The measure is used because it is more easily determined 
than the length of the ulna alone. 
Measures Showing Adopted Handedness 
1. Relaxed forearm circumference. 
2. Contracted forearm circumference. 
3. Relaxed arm (biceps) circumference. 
4. Contracted arm (biceps) circumference. 
Of the 10,000 persons tested with the "brachiometer", 
9,583 were considered to have been born right-handed, or 96 per 
cent: 417 were born left-handed, or 4 per cent. Of the 417 who 
were born left-handed, 323 had shifted to the right hand, or 77 
per cent had adopted the minor arm: 4 were shifted by accident; 
319 had been shifted by "purposive interference"; and only 94 
were permitted to the use of the major ar.m or hand. Of the 
9,583 born right-handed, 96 were shifted to the left hand by 
accident and none by purposive interference. He comments on 
this by saying that "Tradition favors the right hand and arm." 
It should also be noted that 419 individuals (323 plus 96) out 
of the 10,000, adopted the wrong arm, (the potentially minor 
arm); that is, one out of 25 persons. 
Jones, as a result of the "brachiameter tests" already 
alluded to, reached the conclusion that "the four bone measures 
as given reveal born handedness; the four muscle measures as 
given reveal the adopted arm." Then he proceeded to classify 
the individuals into three groups: (1) pure right-handers; (2) 
pure left-handers; and (3) transfers. After this classification 
was completed, tests of skill were given to determine the degree of 
skill which each hand possessed. The following set of tests were 
used: (1) rate of tapping; (2) placing wooden pegs in order in a 
pegboard; (3) threading the needle, with bristle substituted for 
thread; (4) thrusting at a target with a three-fold wooden pointer; 
and (5) loading a glass upright tube with buckshot. 
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Right 
Age Hand 
148* 
8 116 
130 
159 
10 132 
138 
168 
12 149 
155 
190 
15 173 
178 
195 
18 186 
188 
Dextrality in Tapping Rate 
(From Jones) 
Table I 
Time, 30 seconds 
Boys Girls 
Left Right Left 
Hand Sum Age Hand Hand 
115* 263 140* 115* 
146 262 8 118 132 
136 266 120 123 
129 288 156 126 
153 285 10 126 153 
142 280 136 144 
148 316 167 140 
168 317 12 142 163 
151 306 153 155 
170 360 180 161 
182 355 15 165 178 
171 349 171 169 
182 377 191 167 
193 379 18 164 194 
180 368 179 175 
Sum 
255 
250 
243 
282 
279 
279 
307 
305 
308 
341 
343 
340 
358 
358 
354 
*The records here given are the averages per groups 
of 25 children. In each of the groupings, the average 
for the right-handers is given first, the average for the 
left-handers is given second, and tha~ for the transfers 
is given third. 
Under each age group there were 150 children, 75 
of each sex and 25 of the three classes, right-handed, left-
handed, and transferred. Each group, eight-, ten-, twelve-, 
fifteen-, and eighteen-year olds were given the tests for skill 
that have been previously mentioned. The results of these tests 
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showed little variation, therefore Jones used the one tabulation, 
Table I, above, to shaw these findings. 
Table I definitely shows that the left-handers practically 
equalled the skill of the right-handers; 11this, too, in spite of the 
fact that it is very difficult to find a pure left-hander (one who has 
never been the victim of the shift-over ~bition of some parent or 
teacher)." From this finding he maintained that if the left-hander 
was permitted to use his left hand, the left arm and hand of the 
born left-bander would be the equal of the right hand and arm of 
the born right-hander. 
One of the outstanding results which were shown, was 
the low grade of skill possessed by the transfers. In average 
skill with both hands the transfers showed about the same ability 
as the right- or left-handers; but with extreme skill with either 
hand the transfers were found lacking. As Jones puts it, the trans-
fers may hardly be said to have a dextral hand or arm but rather 
two minor arms. He classifies the transfer as an "ambidexter", an 
individual who has not developed "the potentially major arm. 11 For 
this reason he believes that the "ambidexter" who lacks extreme skill 
with either arm will be decidedly handicapped in the field of skilled 
labor. 
Only a brief reference is made to the interference with 
natural handedness and its possible relationShip with speech. He 
does say that he hesitates to mention the effect of the transfer 
of natural handedness in the reorganization of speech centers 
until more is known concerning it. He refers to the fact that 
he found a large number of feeble-minded and stutterers among 
the 419 transfers; but he offers no explanation that might account 
for this finding. He summarizes the whole problem of handedness in 
education to mean thist that each individual should be permitted 
to use his major arm and hand; and the "whol-e problem with the 
transfer is to see that we have no transfer." 
15 
The Investigation Made by Wallial 
Wallin conducted a somewhat similar investigation to that 
of Ballard's2• He also used the questionnaire method. In his, in-
formation was sought about the number of stutterers, lispers, and 
other types of speech defectives, the sex, grade, years retarded, 
degree of severity of defect, onset, and ascribed cause, "whether 
or not the speech defective was left-handed at the time or had 
been previously, and whether or not he was a dextro-sinistral." 
Even when there was no evidence of a speech disorder, a complete 
census was made to determine how many were left-handed. 
This survey was made in St. Louis, among 89,057 public 
school children betweenthe ages of five and twenty-one. years 
of age. Of these, 44,933 were girls, and 44,124 were boys. The 
number of speech defectives were 2•536, or 2.8 per cent. Twenty-
five hundred and eighty-two children were listed as left-handed, 
or 2.8 per cent of all the pupils. Of this number, 128 were re-
ported as partially left-handed. For example, in some tests they 
performed with the right hand, in others, with the left hand; some 
boys booted a ball with the left foot but used the right hand for 
writing. It is singularly interesting to note that 3.6 per cent 
of the boys were left-handed, while only 2.1 per cent of the girls 
lwallin, J.E.W., op. cit., pp. 213-16. 
2 Ballard, P.B., op. cit., pp. 345-47. 
were. These differences approximated the sex differences that 
are generally found in stuttering. 
Wallin points out that the number of speech defectives 
is almost the equivalent of the number of left-handed pupils. 
Furthermore, 4.9 per oent .of the speech defectives were left-
handed, if the number who had been left~handed are added the 
percentage would be 9.9 per cent. Commenting on these findings, 
he says that "at first glance this would seem to furnish a mathe-
matical demonstration of the correction of the theory that there 
is an intimate relationship between left-handedness and the develop-
ment of speech disorders." But he adds, the theory distinctly main-
tains that these speech disorders will only develop when left-handed 
children are required to write with their right hand. At this point 
he gives a resume of Ballard'sl investigation and compares Ballari's 
findings with his results. 
In his opinion, his results agree slightly, if at all, 
with Ballard's conclusions. Only 1844 of Wallin's pupils were 
dextro-sinistrals, or 2.0 per cent of the total enrollment. Of 
this number, 173 pupils had speech defects and 1,671 were without 
speech defects. It is significant to note that 90.6 per cent of 
these dextro-sinistrals had no speech defects, while 9.4 per cent 
of them were reported to have speech defects. Also the number of 
dextro-sinistrals represented only 6.8 per cent of all the speech 
1Ballard, P.B., op. cit. 
defectives (2,538). According to this data, most of the left-
handed children who had been required to use the right hand in 
writing showed no evidence of any speech difficulty. 
In reference to Ballard's figures that a high percentage 
of the speech disorders were found among the mentally defective 
dextro-sinistrals, Wallin found no noticeable differences between 
the special schools and regular grades; only 9 pupils, or 23 per 
cent of the special school pupils were dext~o-sinistrals. One of 
the eight, 12.4 per cent, had a speech defect in contrast to 87.4 
per cent (7 oases) that showed no speech defect. In other words, 
the number of mentally defective speech defectives who were dextro-
sinistrals, was only 1.1 per cent of the 90 cases of speech defects 
that had been reported from these schools. 
To show that dextro-sinistrality may be "causally related" 
to other types of speech disorders in addition to stuttering he sub-
mitted the following data: 
65 Stutterers 
101 Lispers 
7 Other types 
9.5 per cent of all stutterers 
6.9 per cent of all lispers ' 
1.7 per cent of all other types 
It is evident at once that the percentage of stutterers 
is the highest but it should not be assumed that these dextro-
sinistrals developed stuttering because they were required to 
write with the right hand. Of the 65, seventeen reported that 
they stuttered before they were four years old, twenty-two before 
they were five years old, and five between the ages of six and 
seventeen, the remaining 38 were unknown. According to this in-
formation, 81.4 per cent of the 27 children, who are mentioned 
above, began to stutter before they had been taught to write. 
In analyzing the data which concerns the 101 dextro-
sinistral lispers, 44 be~an to lisp during the first three years 
of age, 45 during the first five years, 5 during the ages of 6-9, 
and 51 remained unknown. Wallin assumes that in all probability 
most of the cases developed a lisp during the pre-school period. 
The data for the "other types" were too incomplete to use. In 
conclusion Wallin states, that "it is evident that our own results 
do not justify the widespread fear that training left-handed children 
to write with the right hand will cause the development of speech defects." 
The Investigation Made by Parsonl 
Another aspect of handedness is~vealed in Parson's 
development of the theory of unilateral sighting as the cause 
of handedness. To test the correctness of the theory he devised 
an instrument, which he called a manuscope. He believes that it 
not only detects born handedness but that it also indicates eyed-
ness as well; therefore, he says it might well be' called an opto-
scope. With this devioe the visual line that is used in sighting 
may be determined, this in turn aids in determining handedness. 
Before a consideration is given to the investigation 
conducted by Parson in Elizabeth, New Jersey, it might be worth 
while to give a brief explanation of the manuscope, its appearance 
and in what manner it is used. In the seventh chapter2, Parson 
contributes the following information concerning the device. He 
describes the manuscope as an instrument that consists of a camera-
like chamber, one end fits over the eyes and upper part of the face 
similar to a stereoscope, it tapers from 9 inches to a circular 
opening 1 1/8 inches in diameter at its farthest end. "Moveable 
shutters on each side of the median line permit of the instanta-
neous blocking of the right and left lines of sight." Three simple 
lParson, Beaufort Sims, "Lefthandedness", 185 pp. 
2Parson, B.s., ibid, pp. 70-87. 
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diagrams (labeled B, P, and C) are mounted on cardboard. As the 
operator desires, B and C may be either hidden or shown. 
If handedness is caused by eyedness, Parson suggests 
that the favored hand would be on the same side as the sighting 
eye. If there is any doubt as to which is the dominant hand, it 
can readily be determined with the aid of the manuseope, which 
will shmv the visual line that is being used as the sighting line. 
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Fig. 1. (From Parson) 
Subject is seated two feet away from a cardboard eaael with the 
middle figure (P) visible. As soon as the subject indicates that 
he sees the middle figure, the other two figures, B and C are 
shown. 
If the subject sees the image (P) and the right hand 
image {c), "he habitually sights with his right eye and is there-
21 
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fore natively righthanded." Fig. 1. 
If', on the other hand, 11he now sees the picture or diagram 
on the left (B), he sights with his left eye and is natively left-
handed." Figure 2 below illustrates by a diagram the manuscop!c 
results of' a lefteyed and lefthanded individual just as Figure 1 
illustrated the manuscopic results of' the righteyed and righthanded 
individual. 
Figure 2. (From Parson) 
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Parson acknowledges that sometimes there are exceptional 
cases in which known facts do not agree with the manusoopie tests. 
For these, he of'f'ers two possible explanations: 
"First, the original sighting eye may become visually 
inferior to the other eye, ~d in consequence supplanted in all 
sighting operation by its mate. 
Seoond, the original manual bias may have been changed 
in a greater or less degree as a result of' injury to the preferred 
member, or else through reversed usuage prescribed and emforced 
by parents or teachers." 
To better understand what is shown by the different 
diagrams, one should know that L and R represent the eyes, P the 
middle picture, NP the median line, "a and a' 11 the heteronymous 
images of the opening at the small end of the manuscope. 
Figure 3 below. illustrates what might be expected from 
those who have "pure binocular vision." 
Figure 3. (From Parson) 
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The figure above shows diagrammatically the difficulty that faces 
those who have pure binocular vision. They cannot see the middle 
image as they look along the median line; "wherefore, if they are 
to see it at all they too must sight it laterally." 
The diagram below is of interest in the study of mirror-
23 
writing. 
Figure 4. (From Parson) 
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The point of fixation is~epresented by 1, 2 the right and left 
secondary images; ~ and l the heteronymous images at the small 
end of the manusoope; ~· is the image that belongs to the sighting 
eye, l• the second or false heteronymous image. Righteyed persons, 
while looking at the point of fixation, also see the secondary 
image (2) on the right but they do see the left one. Letteyed 
persons see the secondary image on the lett but do not see the image 
on the right. "The complete reversal or mirroring of the dextral 
and sinsitral visual (and therefore visuo-manual) schemata is here 
graphically illustrated." Spontaneous mirror-writing is found only 
among left-handed children and those right-handed adults Who have 
had right hemiplegia with the resulting change of eyedness from 
the right to the lett. For the right-handed person writing to 
the right is natural, while mirror-writing is natural for the lett-
handed person. 
Parson believes that the manuscopic teats have much 
to recommend them; they are easily and quickly given, they make 
no intellectual or muscular demands upon the individual and they 
are well adjusted to administer to children, 11 the most important 
of all fields in the solving of dif£ioult oases of handedness." 
He suggests that these tests be used experimentally to test the 
handedness of stutterers, dull or backward pupils, truants and 
other abnormal and delinquent types. 
Over a period of four years the school authorities 
in Elizabeth, Hew Jersey, had conducted a campaign to cure left-
handedness among the pupils. They claimed that not a case o£ 
defective speech could be traced to this interference with natural 
handedness. As this finding agreed with Parson's opinion, he 
sought and obtained permission "to study the results of their policy 
and at the same time make certain manuscopic tests among the pupils." 
By this study he hoped 11to ascertain whether any cases or sta:mmeringl 
could be traced to en£orced change of handedness;" and also to deter-
mine the prevalence of lefteyedness and lefthandedness. Of the 877 
pupils who were given a series of manuscopic tests, 608 pupils, or 
69.33 per cent, used the right visual line for sighting; on the other 
hand, 257, or 29.30 per cent used the left visual line; while 12, or 
1.37 per cent, used both the left and right visual lines. These 
findings are shown in Table 2. 
lttrn English the terms stammering and stuttering have frequently 
been used synonymously." Fletcher, J.M., op. cit., p.44. In 
the present study both terms will be used interchangeably. 
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Table 2. 
Manusoopic Tests of 877 Public School Children 
Elizabeth, New Jersey 
(From Parson) 
Number Left-Average Right-
Grade age eyed eyed 
Tested (years) 
lB 46 6.33 29 15 
lB 44 6.16 31 11 
u 45 6.97 36 8 
2A 42 7.88 28 13 
2A 43 7.33 31 11 
3B 31 8.42 16 15 
3B 31 8.56 20 9 
3B 31 8.68 26 5 
3B 27 7.91 24 3 
3A 44 9.16 29 15 
3A 41 8.61 27 14 
4B 35 9.77 19 16 
4A 42 10.98 30 11 
5B 49 10.45 32 17 
SA 37 11.32 20 16 
6B 30 11.73 21 8 
6A 43 12.96 32 11 
7B 40 12.27 29 11 
7A 25 12.88 17 8 
7A 18 12.44 13 5 
8B 36 12.81 27 9 
8B 34 13.67 22 12 
8B 29 13.17 21 8 
SA 34 13.85 28 6 
577 9.90 608 257 
lOa{o 69.33% 29.3o% 
Impar-
tial 
2 
2 
1 
1 
1 
•• 
2 
•• 
•• 
•• 
•• 
•• 
1 
.. 
1 
1 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
12 
1.37% 
It should be noted that approximately 30 per cent of the 
children were lerteyed. If we accept the theory presented by Parson 
these children should be considered native lert-handers. A few 
possible exceptions to this could be attributed to the change of 
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eyedness in right- handed per sons who had had some ocular trouble . 
Table 3 
Handedness of 608 Righteyed Pupils of the Public Schools of 
Elizabeth, New Jersey 
(From Parson) 
~ 
Number of Right- Left-
Grade right eyed handed handed Remarks 
pupils 
Male Female Total 
lB 13 16 29 29 
lB 17 14 31 31 
lA 18 18 36 36 Boy, 10 years old, 
2A 17 11 28 28 claimed to be left-
2A 17 14 31 31 handed; had no eye 
3B 10 6 16 16 trouble that he 
3B 8 12 20 19 1 knew of. 
3B 19 1 26 26 
3B 20 4 24 24 Girl, 14, claimed 
3A 17 12 29 29 to be lefthanded in 
3A 13 14 27 27 everything but writ-
4B 12 7 19 19 ing; said that her 
4A 10 20 30 30 left eye was weak. 
5B 14 18 32 32 
SA 8 12 20 20 Girl,l5, claimed to 
6B 13 8 21 21 be lefthanded; no 
6A 12 20 32 31 1 eye trouble that she 
7B 15 14 29 29 knew of. Boy, 14, 
7A 8 9 17 17 claimed to be left-
7A 1 6 13 13 handed; said his 
8B 8 19 27 27 sight was faulty-
8B 12 10 22 20 2 right eye better than 
8B 5 16 21 21 left. 
SA 11 17 28 28 
·-
Total 304 304 608 604 4 
In Table 3 the handedness of righteyed pupils is tabulated. 
Parson stated "that the numerical equality of the sexes, as shown 
in this tabulation, was entirely accidental and in no vdse in-
tended." Of the 608 righteyed pupils, only four claimed to be 
leftha.nded. The explanation is offered that two of the four were 
using the right eye because of some ocular fault of the left eye. 
The remaining two cases were unaware of what had caused the r i ght 
eye to supercede the left eye in sighting. If there was no eye 
trouble, the suggestion is made that the change of handedness 
might have been due to an injury to the right arm. 
Parson designated these four exceptions as "righteyed 
sinistrals." He believes that this tabulation (Table 3) shows 
an unusually marked agreement between handedness and eyedness; 
"Can it any longer be doubted that of the two functions one is 
the cause and the other theeCfect? in other words, that uni-
lateral sighting, the necessary adjunct of binocular vision, is 
at once the cause and concomitant of handedness?" The author 
acknowledged that he was startled by the agreement of these figures 
and briefly summarizes the findings so far; of the 877 individuals, 
608 used the right visual line of sighting, with only four excep-
tions all of this number were right-handed. 
Entirely different findings are shown in Table 4. Al-
most complete agreement of figures in Table 3 is contrasted 
sharply with almost total disagreement of figures in the following 
table. 
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Table 4 
Handedness of 257 Lerteyed Pupils in the Public Schools of 
Elizabeth. New Jersey 
(From Parson) 
Number of Left- Right-
Grade left eyed Handed handed Remarks 
mpils 
Male Female Total 
lB 7 8 15 2 13 3 of the righthanded say 
they used to be lefthanded. 
lB 4 7 11 2 9 2 now righthanded used to 
be lefthanded;another uses 
left for sewing. 
1A 5 3 8 1 7 2 now righthanded used to 
be lerthanded. 
2A. 9 4 13 3 10 2 now righthanded used to 
be lefthanded. 
2A 5 6 11 •• 11 1 now righthanded used to 
be lefthanded. 
3B 8 7 15 2 13 3 now righthanded used to 
be lerthanded 
3B 4 5 9 •• 9 1 throws ball lefthanded. 
3B 3 2 5 •• 5 2 write with either hand. 
3B 3 •• 3 1 2 
3A 10 5 15 1 14 4 righthanded write with 
either hand; another has 
bad right eye. 
3A 5 9 14 1 13 1 righthanded used to be 
lefthanded; 2 others 
write with either hand. 
4B 7 9 16 4 . 12 2 righthanded have eye 
trGuble;another writes 
with either hand;another 
throws ball with left. 
4A 6 5 11 2 9 2 righthanded used to be 
1efthanded. 
,Carried 
Forward 76 70 146 19 127 
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Table 4 (Continued) 
Grade ~mer of e eyed Left Right 
pupils handed handed Remarks 
Male Female Total 
Brought 
Forward 76 70 146 19 127 
5B 9 8 17 2 15 1 righthanded throws with left; 
another writes with either hand; 
another uses left for sewing; 
another used to be lefthanded. 
SA 9 7 16 2 14 2 righthanded write with either 
hand; another has a bad right 
eye. 
6B 8 •• 8 •• 8 
6A 4 7 11 3 8 1 righthanded used to be left-
handed 
7B 6 5 11 2 9 1 righthanded has a bad right 
eye. 
7A 4 4 8 1 7 1 righthanded writes with 
either hand. 
7A 2 33 5 •• 5 
8B 4 5 9 •• 9 1 right handed throws with 
left; another used to be 
lefthanded. 
8B 7 5 12 2 10 1 righthanded used to be 
lefthanded; another has eye 
trouble. 
8B 3 5 8 1 7 
SA •• 6 6 •• 6 
Total ~32 125 257 32 225 
Of the 32 lefthanded. 22 were male. 10 famale. 
Of the 225 righthanded. 107 were male. 118 female. 
Of the 257 lefteyed pupils. 12.4 per cent or 32. were left-
handed. In Table 3 practioally all the righteyed persons were right-
handed; therefore Parson feels justified in believing that the natively 
lefteyed. in spite of their present type of handedness. were all 
originally left-handed. 
Furthermore, he thinks that indirect corroboration of 
the findings in Table 4 may be found in studies Which have been 
made to determine the inheritance of handedness. Parson agrees 
with the authori tie.s1 who consider that the inheritance of left-
handedness follows the Mendelian laws: that lefteyedness is a 
Mendelian recessive character and righteyedness a dominant one. 
Bardeleben2 reports in the Journal of Heredity that 
about 6.8 per cent of all children are left-handed and 26 per 
cent of them have been changed from left- to right-handedness. 
The last statement seems to agree with Parson's finding that 25.66 
per cent of the total number had been changed from the left- to 
the right-hand. 
While this investigation in Elizabeth, Bew Jersey. seemed 
to indicate that nearly one-fifth of the school population had been 
changed from left-handedness to right-handedness there were no serious 
speech disorders reported. It would seam likely that interference with 
natural handedness is not so important a cause of stuttering as some 
writers contend. Dr. Twitmyer3 emphatically states that "it is impossible 
to change a congenitally left-handed child into a right-handed child. 11 
1see Parson, op. cit., PP• 115-19. 
2Quoted by Parson, P• 117. 
3Parson, ibid, p. 125. 
1 
A person may be trained to do certain activities with the right 
hand but for mAnY other activities the left hand will remain the 
dominant one. Moreover, Parson believes that whenever stuttering 
occurs as the result of reversal of native handedness it only 
lasts during the change of handedness. In a few cases in which 
it may persist he suggests "that centrally the change has not been 
made, probably because the brain cells of the motor speech area in 
the left hemisphere are functionally deficient, and therefore un-
equal to the task imposed upon them by the radical shift of cerebral 
activity from right hami sphere to left. 11 
32 
The Investigation Made By Haefnerl 
One of the interesting trends in the study of handedness 
has been the consideration of the educational significance of left-
handedness. Haefner's study made an intensive survey in this broad 
field of handedness. Right-handed children were compared with left-
handed children. in respect to intelligence, s'chool achievement2, 
physical status. interests. school adjustment and general emotionali-
ty. and interference with natural handedness. Public School, 210. 
Brooklyn, New York, grades four to seven inclusive, with approximate-
ly 1100 children, was used in this study. The general procedure oon-
sisted of three steps: "a general survey of the handedness status 
of a large elementary school population, the selection of a small 
group for intensive study• the gathering of various data concerning 
this small group." 
To determine the incidence of the various broad handed-
ness types. Haefner selected a set of tests which he believed were 
more typical of hand activities used in school "than the more rigid 
laboratory activities." The tests which were finally used checked 
eight different kinds of activities. Haefner lists them with brief 
explanations as follows: 
1. ~direction 2!_ movement 2£.. ~~~drawing~ 
figure ~ paper. The purpose of this test was to obtain some 
1Haefner, Ralph, op. cit. 
2Ballard• E. I., "The Influence of Stammering Upon the School 
Achievement of School Children", unpublished 
A.M. thesis. Boston University, 1931. A care-
ful detailed analysis of the school achievement 
of stammerers. 
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measure of the strength of the general bisymmetrical tendency in 
the two hands. 
2. Throwing ~ object ~ ~ ~· This activity seemed 
typical of a very large number of the common forms of hand behavior, 
especially among children. 
3. Receiving~ object. Behavior of this type appears 
in a large number of hand activities. especially in those of a 
social character. 
4. Easy reaching. This activity, like throwing, seems 
characteristic of a very large number of movements. both of the 
play variety and of the more serious type. 
5. Energetic reaching. This activity is. obviously, a 
variation of the preceding and was introduced to provide an addi-
tional measure of a common form behavior. 
6. Thumb placed ~ top ~hands ~ clasped. This 
common form of hand behavior has often been suggested as an in-
dication of preference. 
7. Use of a baseball bat. This activity is typical of 
a number of forms of bi-manual behavior involving the use of large 
instruments. This t- st was used by Rifel. 
s. ~ of .! broom. This activity. like the preceding, 
is a bi-manual form of behavior. but differs from the preceding 
test in the type of pressure exerted on the instrument by the two 
lquoted in Haefner. p.l5. 
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hands. It has been used as a test of handedness by Downer and 
by Rife2• 
The preceding set of tests were given to each child 
individually. With the exception of the first test. each test 
was repeated two or more times until a hand tendency was clearly 
shown. In Table 5 he classified the children according to sex. grade. 
types of handedness and the percentage of each type. 
Table 5 
(From Hae:f'ner) 
Number of Children of Each Sex and Percentage of Children of Each 
Type of Hand Status in Grades Four Through Seven 
Sex Grade 
Pure 
Right 
4 106 
Boys 5 155 
6 108 
7 125 
Total 494 
Per cent 87.9 
4 115 
Girls 5 149 
6 114 
7 139 
Total 517 
Per oent 88 . 8 
Total fl.Oll 
Both Per oent 88 . 3 
1Quoted by Haefner. p . l5 
2Ibid. 
Hand Status 
Pure 
Left Mixed Doubtful Total 
12 5 1 124 
9 8 1 173 
5 7 1 121 
12 7 0 144 
38 27 3 562 
6 . 7 4.8 . 05 100. 0 
5 6 0 126 
10 10 0 169 
7 1 0 122 
13 13 0 165 
35 30 0 582 
6 . 0 5.1 .o 100.0 
73 57 3 1144 
6. 3 4 . 9 . 02 100.0 
It should be noticed that in Table 5 the percentage of 
left-handed children is higher than the percentages reported in 
some previous investigations. About 88 per cent of the total 
population were right-handed. while 6.3 per cent were left-handed. 
Haefner suggests that the higher percentage might be due to the 
fact that his classification was based solely on manual activities. 
The percentage of boys who were left~handed is a little greater than 
the girls. He concludes that "hand dominance may vary in degree 
from practically one hundred per cent preference to such a low type 
of strength that clear differentiation from the non-preferred hand 
is difficult." 
In the ninth chapter. Haefner considers the effect 
interference with natural handedness may produce on speech. He 
notes that most of the children in the left-handed group had been 
required to write with their right hand. For the purpose of deter-
mining the effect of this interchange. the "changed" group of left-
handed children is compared with the "unchanged" group and the right-
handed group. The distribution according to sex and grade or the 
11 changed" left-handed group and the ttunchanged" left-handed group 
is shown by Table 6. The "changed" group consists or 43 children. 
or 63 per cent or the total lert-handers. "In other words. only 
one out or three or the members of the left-handed group under con-
sideration has escaped interference with his natural hand preference. 11 
Of the 35 boys. 24 of them. or 69 per cent have been changed; of the 
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of the 33 girls, 19 of them, or 58 per cent have been changed. 
Each grade shows about the same ratio of ''changed" children in 
the left-handed group. 
Table 5 
(From Haefner) 
Grade and Sex Distribution of Changed Left-Handed Group and 
Unchanged Left-Handed Group 
Changed Group Unchanged Group 
Grade 
Boys Girls Total Boys Girls Total 
Fourth 7 3 10 5 2 7 
Fifth 5 5 10 2 4 6 
Sixth 3 4 7 2 2 4 
Seventh 9 7 16 2 6 8 
Total 24 19 43 11 14 25 
Information concerning the change of handedness was 
obtained from 41 of the 43 children. Of this number, 21 re-
ported they had been required by their parents or older members 
of their family to use the right hand, although they had pre-
ferred to use the left. Fifteen children said that they had 
been changed after entering school. Five could not remember how 
or when they had been changed. According to these reports, 88 _ 
per cent of the 41 "changed" children had been trained by either 
teachers or parents to use the right hand, particularly in writing. 
It was noticed that the age at which the transfer was made differed 
widely in this group of children. 
The next step in the investigation consisted of measuring 
the speech defects to determine the relation of changed writing 
hand and the occurrence of speech disorders. "A simple speech test 
was prepared and given to the 11 changed11 left-handed group, the "un-
changed" left-handed group, and the right-handed mates of the "changed" 
left-handed groups." 
The list of speech defects, which were based upon those in 
McCullough and Birmingham's boo~, consisted of stammering, stuttering, 
lingual protrusion, lateral emission,and defective phonation. These 
authors desoribe . the five defects of speeoh as follows: 
Stammering is a condition in which speech is apparently 
impossible for the moment. The tie-up of the vocal organs i s more 
or less prolonged according to the individual case. The muscles of 
speech are rigid, while the over-supply of energy generated by this 
nervous tension often flows into other muscles, oausing more or less 
violent accessory movements known as tics. 
On the other hand, the stutterer is able to produoe speeoh. 
In fact, he seams to be afflicted with an over-abundance of speech. 
Therefore it might almost be said that the stutterer cannot stop 
speaking, while the stammerer cannot begin. This repetition of the 
stutterer may be upon a letter, a syllable, a word, or a phrase; he 
may say p-p-please; or pa-pa-patience; or put-put-put it down; or 
may I-may I-may I- have it? This is usually the step which precedes 
stammering. 
This habit (lingual protrusion) most frequently begins 
during the period when the baby teeth are falling out. The almost 
irresistible desire to run the tongue over the gums where the teeth 
1McCullough, G.A. and Birmingham, A.V ., "Correcting Speech Defects 
and Foreign Accent, pp. 3-16. Quoted in Haefner, R., op. cit., 
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have left empty spaces leads to habitual talking with the same 
forward position of the tongue. But lack of frontteeth does not 
really prevent one from sounding the sibilants perfectly. Lisping 
is just a careless habit in the placing of the tongue. 
Lateral emission, though also a defect dealing with sibi-
lants, must be treated differently. Here we find that the tongue 
is buckled up instead of being pushed forward in ordinary lisping. 
The center of the tongue being raised or even held against the roof 
of the mouth, the air must be emitted at the sides. A movement or 
tio of the palate may also accompany the production of sibilants 
and help cause that peculiar disagreeable bubbling sound known as 
lateral emission lisping. 
These cases (defective phonation) are largely a result of 
11baby talk", a deplorable habit which is unfortunately encouraged 
by many parents. 
Every child was examined by a speech teacher, who checked 
the results on a blank provided for this purpose. The data, which 
was obtained, is tabulated in Table 7. The children are listed 
according to three groupings, "unchanged" left-handed group, "changed" 
left-handed group, and the right-handed ma~es of the left-handed 
group -- those who had no speech defect. and those Who had some. 
It will be seen that in the "unchanged" left-handed group 
17 children, 6 boys and 11 girls, or 73.9 per cent, had no speech 
defect and the probable error of this percentage is 6.17. If the 
percentages of the three handedness groups are compared, it will be 
noted that in the "no defect" group, both the "unchanged" left-
handed (26.1 per cent) and the right-handed group (25.6 per cent) 
have almost identical percentages. On the other hand, a much higher 
percentage is shown by the "changed" left-handed group, 37 per cent 
of them have some speech defect. 
39 
Table 7 
(From Haefner) 
Speech Defects of Unchanged Left-Handed Group. Changed Left-
Handed Group, and Right-Handed Mates of Changed 
Left-Handed Group 
Unchanged Left-Handed Group 
Speech Condition 
P.E. of 
Boys Girls Total Per Cent Per Cent 
. 
!No defect 6 11 17 73.9 6. 17 
!Some defect 3 3 6 26.1 6.17 
~otal 9 14 23 100.0 
Changed Left-Handed Group 
Speech Condition 
P.E. of 
Boys Girls Total Per Cent Per Cent 
No defect 14 13 27 62.8 4.97 
Some defect 10 3 13 37.2 4.97 
Total 24 19 43 100.0 
Right-Handed Group 
Speech Condition 
P.E. of 
Boys Girls Total Per Cent Per Cent 
No defect 15 17 32 74.4 4.48 
So•e defect 8 3 11 25.6 4.48 
Total 23 20 43 100.0 
Difference in per cent of "No defect" of "unchanged" group 
and "changed 11 left-handed group • 11.1 + 7.78. 
Difference in per cent of "No defect'' of right-handed group 
and "changed" left-handed • 11.6 + 6.69. 
Difference in per cent of "Some defect" of "unchanged" left-
handed and "changed" left-handed group = 11.1 + 7.78. 
Difference in per cent of "Some defeot"of-right-handed group 
and "changed" left-handed group • 11.6 ±. 6.69. 
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In addition, the "unchanged" left-handed group has been 
contrasted with the "changed" group and with the right-handed group 
"in terms of the difference in percentage of 'no defect' and 'some 
defect'." These differences may be found under Table 7. While the 
differences are too small in comparison with the probable errors 
to be considered very reliable, Haefner believes that "there is a 
fair suggestion that the 'changed' left-handed group tends to show 
more speech defects than the 'unchanged' left-handed group or the 
right-handed group. 11 He suggests further that the "changed" left-
handed group probably showed a greater degree of speech defect "after 
their hand behavior was interfered with. 11 Therefore, ·any defect which 
the "changed" left-handed group may show now, should 11be thought of 
as the end of the stage of recovery from Whatever disturbance the 
hand change may have caused." He cites Rootl and Blanton2 to support 
his contention because the findings in their investigations of speech 
defects in school children seem to indicate the same interpretation. 
A careful analysis of the different types of speech defects 
shown by the three handedness groups was made, and the frequency of the 
occurrence of each type of defect was noted. The data is presented 
in Table a. These findings show that 2 children, or 33.33 per cent 
of the "unchanged" left-handed group, were stutterers; that 7 chil-
dren, or 43.75 per cent of the "changed" left-handed group, had the 
lQuoted by Haefner, p.67. 
2rbid, p.67. 
same defect. In a like manner the other figures are interpreted. 
Table 8 
(From Haefner) 
Frequency of Occurrence of Each Type of Speech Defect in Unchanged 
Left-Handed Group, Changed Left~Handed Group and Right-Handed 
Mates of Changed Left-Handed Group 
Right-
Unchanged Changed Handed Total 
Group Group Group 
Speech Defect 
No. Per No. Per No. Per No. Per 
Cent Cent Cent Cent 
Stuttering 2 33.33 7 43.75 5 45.45 14 42.42 
Stammering 1 16.67 3 18.75 1 9.09 5 15.15 
~Uingual protrusion 2 33.33 3 18.75 4 36.36 9 27.27 
Lateral emission 0 o.oo 2 12.50 1 9.09 3 9.08 
Defective phonation 1 16.67 1 6.25 0 o.oo 2 6.06 
Total 6 100.0 16 100.0 11 100.0 33 100.0 
Haefner believes that the five types of speech defects 
fall naturally into two groups: in the first group -- stuttering 
and stammering; in the second -- lingual protrusion, lateral 
emission, and defective phonation. If stuttering and stammering 
are combined, it will be seen that they constitute more than 57 
per cent of the total number. The second group contributed more than 
42 per cent of the speech defects found in this study. 
From this data stammering and stuttering seem more likely 
to develop from the change of writing hand than other speech defects. 
Further analysis shows that stuttering and stammering constituted 50 
per cent of the speech disorders of the "unchanged" left-handed group, 
62.5 per cent of the speech 'defects of the "changedn left-handed group 
and 54.54 per cent of the right-handed group. There were 12.5 per cent 
more stutterers and stammerers in the "changed" group than in the "un-
changed" group and approximately 7 per cent more than in the right-
handed group. Haefner thinks these percentage differences tend to 
support his suggestion "that change of writing hand does have a bearing 
on speech defects." 
For the purpose of finding "some apparent cause for this 
relation of hand change and stuttering and stammering, 11 Haefner care-
fully reviewed the outstanding theories which had been advanced con-
cerning this relationship. The concensus of opinion seem to consider 
that "stuttering and stammering are caused by a functional disorder 
rather than by an organic disorder." Among the common causes cited 
were imitation, fears . and anxieties, suppressed experiences and 
exhaustion due to di ease. If an emotional upset was apparent at 
the time of the change of writing hand was being made, in Haefner's 
opinion, this might be considered a differential factor, "which 
might account for the larger percentage of stuttering and stammering 
which has been found among the 11 changed" children." 
A careful analysis was made of the histories of hand change 
in order to locate such a differential factor. The 41 histories of 
hand change were divided into three groups which were based on the 
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place of hand change: (1) home, (2) school, and (3) unknown. Of 
the 21 who had been changed at home, 23.8 per cent were either 
atutterers or stammerers. Of the 15 who had been changed in school, 
33.3 per cent exhibited the same defects. The five, who could not 
recall where the change had taken place, exhibited neither stuttering 
or stammerillg• Haefner believes that "the children for whom change 
of hand had not been a serious enough experience to impress the loca-
tion of the change on their minds did not exhibit the defect of stutter-
ing or stammering." Although this evidence is rather indirect, it does 
seem to support the theory of the relation between change of hand and 
speech disorders. 
To secure more direct evidence, further analysis was made 
"of the forms of pressure which had been used on the 21 children 
whose writing hand was changed at home." These children were divided 
into two groups: (1) those who had reported any form of pressure or 
punishment in connection with hand change, and (2) those who reported 
no form of pressure in connection with the change. Of the 8 children 
in the first group, 37.5 per cent stammered or stuttered. Of the 13 
children in the second group, 15.4 per cent showed the same defects. 
It should be noted that more than t•nce the percentage of stuttering 
and stammering occurred in children who had suffered some form of 
pressure in changing their writing hand. While the numbers are small, 
Haefner believes that "the difference between the percentage are large 
enough to be suggestive of some relation." 
Furthermore, the change of handedness Gccurred when most of 
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t he children were "in the midst of the rapid development of speech 
habits." AIJ.y attempt to break a fairly well-established hand habit 
might upset other habits, "such as those involved in language." If 
different for.ms of physical or verbal pressure were used, certain 
undesirable emotional disturbances might result, "such as fear or 
embarrassment." 
Although the findings in this investigation 11 do not 
warrant the conclusion that change of writing hand is the commonest 
cause of speech disorders, they do seem to justify the hypothesis 
that where other predisposing causes are present -- such as exhaus-
tion from illness, or anxieties -- change of hand may provide just 
the additional burden to the child's unstable system which will bring 
on some form of functional speech defect." 
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Summary of the Chapter 
Ballard's study offers some evidence that interference 
with natural handedness increases the possibility of stuttering. 
Junes' study shows that the "transfers" (natural left-
hnaders changed to right-handers) possess a low grade of skill in 
comparison with individuals who were permitted to use the natural 
hand. Among the "transfers" a large number of :feeble-minded and 
stutterers were found. 
Wallin's study disagrees to some extent :from Ballari's 
study. Wallin believes that the results do not justify the theory 
that requiring left-handed children to write With the right hand will 
produce speech disorders. 
Parson's study of the children in Elizabeth, New Jersey, 
leads him to the conclusion that changing the writing hand will 
not cause stuttering. Stuttering may accur while the reversal 
of handedness is taking place; but it will seldom last after the 
change has been affected. 
Haefner's study shows little relationship between speech 
defects and the change of the writing hand. When speech defects 
do develop, stuttering predominates. 
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III. CAUSATION THEORIES OF HANDEDNESS AND SPEECH 
In the preceding chapter various statistical informa-
tion was reviewed. in order that one might become familiar with 
some of the extensive gurveys which have been conducted to deter-
mine the relation of handedness ·and speech. particularly stutter-
ing. In this chapter some of the multiple theories which have 
been advanced concerning handedness and stuttering will be pre-
sented. For this purpose. it has seemed advisable to tentative-
ly divide these theories of cau~ation into three groups: (1) 
hereditary; (2) psychological and physical; and (3) environmeutal. 
Of course. it will be impossible to place a causation theory in any 
one group and believe that there was no over-lapping of one group 
to another. In some cases it was difficult to decide where to 
place some of the theories as they seemed to belong to one or 
more of the groups. 
Hereditary 
In consideration of the first group -- hereditary causes. 
it is worthwhile to submit the authoritative sources who consider 
heredity as a possible cause for either handedness or stuttering. 
Greene1 believes that the nervous system of a stutterer 
has a peculiar make-up. It is a system "that through a heavy. 
hereditary predisposition becomes easily affected from the least 
lGreene. J.S. and Wells. E.J •• The Cause and Cure of Speech Dis-
orders. p. 11. 
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cause, and is constantly threatened with a break." A shock, fright 
or a severe illness might precipitate the break and produce stutter-
ing. However, he does not believe that changing a left-handed stut-
erer into a right-handed person will cure stuttering.l Furthermore, 
he contends that the dextro-sinistrality causation theory of stutter-
ing is really speculative. And "there does not seem to be any logical 
or scientific reason why stuttering should be in any way connected 
with the use of the hands." To support his contention, he says that 
in all his clinical experience "there had been nothing to lead up to 
any idea of a cure in connection with left- or right-handedness, for 
the number of right-handed far exceeded the number of left-handed 
stutterers." In most of the case histories the patient, the parent 
and other members of the family show nervous traits, He states 
that environment must have a certain amount of heredity to build 
upon. The suugestion is made that "perhaps an 80 per cent environ-
ment built upon a 20 per cent heredity would be about the right 
proportion for the stutterer."2 
Travis3 states that the influence of heredity in the pro-
duction of speech disorders is very great. His concept of the nervous 
system considers that the nervous system acts "under a dominant grad-
ient of excitation, particularly in such complex functions as speech 
lGreene, J.s., op. cit., p. 129 
2Greene, J.s., "Stuttering -- What about i t? 11 , Mimeographed, p.l66. 
~ravis, L.E., op. cit., PP• 41-43. 
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writing and reading, inheritance probably has significance in pre-
disposing the individual toward a bias for a one-lead gradient." 
Jordanl asserts that left-handedness appears to follow the Mendelian 
law of inheritance and is a Mendelian recessive character. Travis 
elaborates on this theory and offers the following explanation. If 
a left-handed individual marries a right-handed individual, the children 
from this marriage will be right-handed. When these "hybrid" right-
handed children intermarry, the children will be right-handed and left-
handed, three to one. When definitely right-handed persons marry, the 
children tend to be right-handed and vice-versa for the ohikaren of 
definitely left-handed individuals. 
Ma.kuen' s views concerning the causes of stuttering have been 
presented by Steel.2. She states that Makuen considered the causes 
as two-foldt (1) Predisposing, and (2) Exciting. The Predisposing 
cause is always inherited and congenital. Althpugh stuttering is 
an acquired defeot the tendency to stutter may be inherited from the 
parents. Orten weakness in the auditory speech center is inherited. 
The Exciting cause may be fright, injury, illness and environmental 
obstructions. It would seem safe to assume that the forced change 
of natural handedness might be classified as an environmental ob-
struotion. 
James3 in his discussion of the functions of the brain 
lQuoted by Travis, op. cit., p.42. 
2steel, M.S., "How Dr. G. Hudson Mak:uen Treated Stammering," 
Mimeographed, pp. 20-6. 
3James, William, Psychology, pp. 109-10. 
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describes the motor localizations in the cortex. He considers that 
it is best illustrated by the disease called ''motor aphasia." A 
patient with this disease does not suffer loss of voice or paralysis, 
but speaks incoherently or not at all. The patient fully realizes his 
speech difficulty and is greatly disturbed by it. From examination 
of patients' brains who have died £ram this disease, it has been 
noted that the lowest frontal gyrus had been injured. In 1861 Broca 
discovered this, and consequently this gyrus has been called Broca's 
convolution. It was found that in right-handed people the injury 
was on the left hemisphere, and on the right hemisphere in left-
handed people. The majority of individuals seem to be left-brained, 
that is, "all their delicate and specialized movements are handed 
over to the charge of the left hemisphere. 11 It would seem, then, that 
most individuals depend largely upon the left hemisphere. James states 
that speech is undone if this hemisphere is "thrown out of gear." From 
this interpretation of the localization of the functions of the brain 
it would seem to indicate that any tampering with natural handedness 
would be unwise. 
A similar viewpoint is held by Williams.1 He also states 
that the movements required in speech production are co-ordinated in 
Broca's convolution; and, if part of this area is injured, impairment 
of speech will result. Furthermore, he adds that "left-handed children 
who are trained to write with the right hand frequently develop defects 
of speech, especially stammeringJ"because the centers of speech and 
lwilliams, Jesse Fairing, M.D., A Text-book of Anatomy and Physio-
logy, p. 256-57. 
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writing are closely associated." He believes that left-handed 
children are often cured of stammering if they are permitted to use 
the left hand in writing. 
Mande111 states that "Broca's theory led to much discussion 
and experimentation in regard to the relation of handedness to speech. 11 
She points out that much of the experimentation seems to indicate that 
handedness is due to the structure of the brain. Therefore, it is a 
native trait and not an acquired one. While it is of physiological 
interest to know the location of the speech center in the brain or 
to know that injury to such a center would result in aphasia, stutter-
ing is an entirely different matter. To support this opinion, Hughlings 
Jackson2 is quoted as saying thet "A distinctive lesion can never be 
responsible for positive symptoms." This sta..tement seems to imply 
that stuttering should not be attributed to any lesion of the brain. 
Physical and Psychological 
This second group -- physical and psychological causes, 
seems more representative of the ooncensus of opinion than the other 
groups. While many authorities hold widely divergent views concern-
ing the causes of handedness and speech, it will be noted that the 
majority of them seemily agree that the most important causation theories 
lMandell, Sybil, "The Psychology of Stuttering," The Quarterly Jour-
nal of Speech. 1930 Vol. 16. No. 2, p. 201. 
2rbid, quoted. 
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are the physical and psychological ones. 
Blanton1 tells us that "in each individual there is a pre-
f'erential side." With most people it is the left side. For this 
reason the preferential hand of a stutterer who is left-handed should 
not be interfered with at all. He describes stuttering as a nervous 
derangement. It is a break "in the rhythm of speech due to a block-
ing or inhibiting of the muscular coordination," and, "is the result 
of a functional disease of the nervous system. He believes that the 
faulty coordinational centers should not be overtaxed by the attempt 
to re-educate "in the highly speciiLli:ed fields of writing and other 
accessory muscles. 11 Furthermore, He contends that a left-handed 
person should be considered a specially endowed person, rather than 
a person handicapped by this sinistrality. Many professions and 
crafts "hold a very special place for those left-handed people Who 
can adapt themselves to these circumstances." 
Orton2 presents the view that 11 stuttering, like reading 
disability -- strephosymbolia -- is often an expression of con-
fusion in cerebral dominance. 11 In a comparison of the organs of' 
speech with other organs, he states that the organs of speech are 
single mechanis-ms, Wlile the limbs, for example, are independent 
and paired organs. One should consider speech and writing as inte-
gral functions of the higher cortical areas of dominance. Generally 
stutterers suffer from emotional disturbances. Their disability 
!Blanton, M.G. and Blanton, Smiley, M.D., Speech Training for 
Children, pp.40-41,161-63. 
2orton, S.J., Introduction to "Studies in Stuttering," Archives of 
Neurology and Psychiatry, 1927, 18,pp. 673-90. 
53 
reacts on the emotions and the reaction pattern which results is 
entirely different from that noted in a normal speaker. According 
to his theorem, one might assume that any interference with the 
dominant hemisphere might contribute to the development of speech 
disorders. 
In 1910 Dr. McCreadyl reported in "The Journal of the 
American Medical Association" that a youth of twenty, who stuttered 
badly, showed noticeable improvement when he began to use his left 
hand in preference to his right. This case study seems to support 
the opinions held by Orton2, Travia3, Claiborne4, and others. 
McCready defined stuttering as 11 a developmental defect due to a 
biologic variation in special cerebral centers. 11 He concludes tha.t 
the only way to cure stuttering is by a process of compensation. 
This might be accomplished by educating cells "previously non-func-
tioning and by forcing the opposite hemisphere to supply a center 
similar to that which is imperfectly developed." 
In 1917 Claiborne5 cited several cases of stuttering 
which were cured by the reversal of handedness. In one case, he 
states that stuttering was cured by changing a left-handed person 
1McCready 1 E. Bosworth, M.D., "The Relation of StutJtering to Amnesia." 
2orton, s.J., op. cit. 
3Travis, L.E., op. cit. 
The Journal of the Aaerican Medical 
Association, Vol. LV. No.3. 
4claiborne, J .H., M.D., "Stuttering Relieved by Reversal of Manual 
Dexterity" New York Medical Journal, Vol. 
105 (1917) No. 13, pp. 577 and 619. 
5
claiborne, J.H., M.D., op. cit. 
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into a right-handed person 11 in association with vocal exeroisea." 
Another case was greatly relieved without the aid of vocal exercises 
"by simply changing left-handedness into right-handedness. 11 Although 
stuttering was apparent in several oases during the transition period 
it disappeared when "the original hand" was resumed. He believes 
that this subject "offers a wide field for speculation and experi-
ment which mAY lead to important results." 
The outstanding theory offered by Travisl is the importance 
of "cerebral dominance." He considers it the neurological basis for 
stuttering. He contends that the basic cause for stuttering will not 
be found in 11men:tal complexes" or emotional maladjustment but in some 
variation "in the functional integration of the central nervous sys-
tem." He sees the stutterer as a person whose "nervous energy is 
mobolized by two centers of comparable potential," instead of being 
mobilized 11by one center of greatest potential." This results in 
competition between the "peripheral speech organs" and the resulting 
muscular movements. On other words, there is rivalry between the 
two hemispheres of the brain and either side may lack a sufficient 
dominance. When "the mArgin of dominance" is small, very li t tle 
stimuli will cause stuttering. When there is no apparent dominance, 
the individual will stutter at all times. When the margin of domi~ 
nance is large, the individual will !assess normAl speech. 
The suggestion is mAde that heredity and environment mAY 
be the cause of this lack of dominance in either the left or right 
1Travis, L.E., op. cit. 
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cerebral hemisphere. He is in agreement with those authorities who 
believe that the left cerebral hemisphere of the right-handed indi-
vidual and the right cerebral hemisphere of the left-handed individual 
contain the dominant gradient in regards to writing and speech. ·There 
seems to underlie all his writing the firm conviction that the reversal 
of handedness will cure stuttering. In his Speech Clinic this method 
is used. To illustrate the effectiveness of this method he cites 
Dr. Fagan's experiencel in his (Travis') clinic. Dr. Fagan conducted 
an intensive two years work with 33 "right-handed" stutterers. Four-
teen of these 33 cases were originally left-handed. 'These fourteen 
cases and twelve of the remaining 19 were made to use the left hand 
11 in all major manual activities and to condition speaking with writing." 
After the two-year experiment, nine of the 26 cases had normal speech, 
seven were improved, eight were better "and two had long since dropped 
training." Seven oases had been permitted "to associate writing with 
the right hand when talking." Three acquired normal speech, one was 
improved, and three were able to drop training "long before the two-
year period was up." In other words, 36 per cent of all the cases had 
attained normal speech. 
Another exponent of this theory is Bryngelson2, who says 
that in principle, he follows the method as developed by Travis at 
Iowa. He suggests "the possibility that no matter how a stutterer 
stuttere, nor for what etiological reason, he can be effectively 
1Quoted By Travis, op. cit., p. 191. 
2Bryngelson, Bryn, "Treatment of Stuttering," Paper presented at the 
American Society for the Study of Disorders of 
Speech. Mimeographed, pp.l61 
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treated by the method based upon the cerebral dominance theory." He 
submits an interesting report of the results he obtained from the 
treatment of 127 cases. He refers to them as "shifts, 11 "tie-ups," 
"cures," and "markedly improved." By "shifts" he means "right-handed 
stutterers who on the basis of histories and diagnostic tests were 
shifted to the left side of the body in all motor leads." "Tie-ups" 
were oases Who were not shifted but were taught "to become more con-
sistently right-sided (or on some cases more left-sided) and to 
associate speech. with writing.n "Curest1 were individuals who had 
freed themselves completely from any spasms of the speech muscles. 
"Markedly improved" were individuals who still suffered some spasms 
but of decreased intensity. 
The 127 cases of stuttering attended the public schools of 
Minneapolis, St. Paul or the speech clinic at the University of Minna-
sota. The ages ranged from five to fifteen. The treatment began 
September 1929 and the report covers from that time until December 1930. 
Table 9 
Summary of the 126 Cases of Stuttering Diagnosed and 
127 Cases Treated With the 
Cerebral Dominance Theraphy 
(From Brynhelson) 
No. Diagnosed -- 162 
Shifts 
Tie-ups 
No. Treated -- 127 
Shifts cured 21 
Tie-ups cured 33 
54 
Shifts markedly improved 
Tie-ups 11 11 
90 or 55 % 
72 or 45 % 
or 42.5 % cured 
31 
29 
-so-or 47.5% improved. 
Number reporting no results 13 
Leaving 114 which were effected or 89.7 % 
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It is interesting to note that he found 61 per cent of the 
cases were ambidextrous. 55 per cent reported left-handedness in 
their family. and 54 per cent reported stuttering in the family. 
The first finding seems to indicate the results of rivalry between 
the two hemispheres of the brain that Travis stresses. The second 
and third would seem to strengthen the belief that heredity plays 
an important part in handedness and stuttering. On the other hand, 
some might contend that the last two findings indicate that environ-
mental factors have conditioned the speech reactions. 
While Martinl classifies stuttering as basicly a mental 
fault, he is not an advocate of the cerebral dominance theory. Rather. 
he sees it as a stumbling type of speech. Fear and anxiety have both 
contributed to increase the patient's feeling of inadequateness and 
to develop morbidity of social attitude. 11 He believes that the 
dominant characteristic of this defect is a nervous temperament. 
Jny change of handedness from left to right should be avioded; 
unless it was attempted before the child had acquired many fixed habits. 
otherwise, it might further aggravate an already nervous temperament. 
Riohardson2 considers that the attempt to correct left-
handedness has produced many stutterers. If a child is definitely 
l«ft-he.nded any attempt to foroe him to change may produce 11 serious 
discomfort, actual distress11 and possibly "open revolt." He believes 
1Martin, Frederick and Louise, Manual of Speech Training. pp. 13-24 
~chardson, Frank Howard, The Nervous Child and his Parents, pp. 
119-122. 
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that "the essential cause of left-handedness ••••••••• is a. deeply 
grounded anatomic one." Sometimes it is possible to change a. very 
young child, but, at the first sign of ir1~ta.bility or fatigue the 
change should be abandoned. He asserts that forcing right-handed-
ness on a. left-handed child is "a. perilous experiment. 11 
Boorne and Richa.rdson1 believe that the relation between 
left-handedness and stammering has been overstressed. In their 
exp.erience, it is rare, indeed, if a left-handed child Who has 
been required to use the right hand develops a. stammer. If it does 
oocur, they suggest that it is probably caused "by lack of confi-
dance, resentment against authority, or the sense of strain con-
sequent upon using the less expert hand." 
An investigation was made to determine the incidence of 
left-handedness among non-stammering children in two elementary 
schools and to compare the findings with stammering cases. The 
following data was obtained: 
Of 280 Bon-stammerers in one school, 24 or 8.57 per cent, 
were left-handed. 
Of 350 non-stammerers in the other school, 26 or 7.44 per 
cent, were left-handed. 
Of 522 stammerers, 23 or 4.4 per cent, were left-handed. 
They noted that almost twice as many lef't-handed children 
were found among the non-stammerers than among the stammerers. While 
1Boome, E.J. and Richardson, M.A., The Nature and Treatment of 
Stammering. 
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there appeared to be only 23 stammerers left-handed, a careful check 
of the 522 stammerers disclosed that 132 of them had left-handed re-
latives. Boome and Richardson hold that this "points to a possible 
connexion between the left-handed temperament and stmmnering. 11 , In 
describing the oonneetion between stammering and left-handedness, 
Fogertyl writes of the child who id left-handed and forced to use 
the right hand. If the child is six or seven-years old, many of 
his habits have become "automatic," such as, feeding himself, dressolf 
ing himself, brushing his teeth, and many other movements. To ask him 
to learn these habits again with the right hand is a difficult pro-
cess. "He has to make his movements conscious, and it fusses and 
tires him." Frequently he becomes conscious of his speech and begins 
to fumble over his words. Fear develops and the stammer becomes 
noticeable. Fogerty states that "this is as far as we can get in 
explaining the left-handed stammerer at present." 
Environmental 
The third group -- environmental causes, has fewer 
authorities who stress the influence of environment upon handed-
ness and speech. Of course, they recognize it as a secondary 
cause but not as a primary one. If an individual has a tendency 
to stutter, under certain unfavorable environmental conditions 
lFogerty, Elsie, Stammering, pp. 30-34. 
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the stutter will develop. In the same manner, a person's 
handedness may be affected, he becomes left- or right-handed 
according to the environmental factors present. 
Watsonl 1 s convinced that left-handers may be changed 
into right-handers "if the job is done early enough and wisely 
enough. 11 He suggests that the change should be made before il:;he 
child develops many language habits. He contends that changing 
a left-handed child, who is talking, "into a. right-handed child 
••••• is likely to reduce the child to the level of a six months old 
infant. 11 Constant interference up sets his manual habits and may 
affect his speech" (since the word and the manual act are simulta-
neously conditioned)." He argues that handedness is not an instinat 
is probably not structurally determined, but it is socially con-
ditioned. From much experimentation with young infants, he concludes 
that "there is no fixed differentiation of response in either hand 
until social usage begins to establish handedness." 
In Fletcher's2 evaluation of the causes of stuttering the 
suggestion is made that stuttering should be considered a form of 
social maladjustment. The child's first conflicts are social. 
Parents place re'strictions on his attempts "to explore his physical 
environment." From his social environment he must learn to make 
his first mental adjustments. The ability to make satisfactory 
adjustments will depend largely "upon his own mental and nervous 
lwatson, John B., Behaviorism, pp. 99-102. 
2Fletcher, John M., op. cit., pp. 222-67. 
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ma.ke-up. 11 He belivves that in the most carefully brought-up 
child there are some "unavoidable language inhibitions." 
These inhibitions may lead to "emotionally toned responses 
tendencies." Any continual repetition of these conditioned e-
motional responses 'Will tend to strengthen the inhibitions. ncon-
sciousness of social demands~ ••••••••• , is a determining factor 
in affecting the stutterer's ability to speak. 11 Fletcher asserts 
the enviromnent of a school room is "the most difficult situation 
for a stuttering child." This situation brings into view the 
child's feeling of inferiority. his fear of criticism and of 
scrutiny. In reference to left-ha.ndednessl he doubts that there 
is any significance in learning to write wl th the right hand• "or 
whether the transfer of manual dexterity in writing will of itself 
shift the entire cerebral center of motor control to the opposite 
hemisphere." Furthermore. he adds that there is "an interesting 
amount of evidence against the hypothesis." 
~letcher. J.M •• op. cit., PP• 74-75. 
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Summary of the Chapter 
The causation theories of handedness and speech have 
been discussed under three groupings& (1) hereditary; (2) physi-
cal and psychological; and (3) environmental causes. It seems to 
be the concensus of opinion that the most logical causes for either 
handedness and speech, especially stuttering, are to be found in 
the second group -- physical and psychological. 
Briefly summarized the findings seem to present obviously 
conflicting viewpoints: 
1. Left-handedness seems to •follow the Mendelian law 
or inheritance. 
2. While stuttering may not be inherited, weak audi-
tory-speech centers may. 
3. A right-handed individual uses the left hemisphere 
of the brain,and a left-handed individual uses the right hemisphere 
of the brain. 
4. Interference with natural handedness may disturb 
this ~erebral dominance" and cause confusion in the cortical 
centers resulting in disorders of speech. 
5. If the reversal of handedness is attempted it should 
take place before the child has acquired many fixed habits of 
language or manual activities. 
6. Generally speech disorders do not result from in-
terference with natural handedness unless other factors are present, 
such as, exhaustion from illness, grave fears or anxieties, or a 
very nervous temperament. 
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IV. SUMMARY AND CONCLUSIONS 
There is ample evidence in the preceding chapters to 
warrant the assertion that the relation of handedness to speech 
is still an open question. While many have conducted extensive 
surveys in this field and many have advanced various theories con-
oerning the relationship, it is still apparent that neither the 
statistical data nor the theor ' tical opinions settle the question. 
The most one can say, is that the investigations seem to point, 
in a small way, to a possible connection between handedness and 
speech. On the other hand, the information is so meager, it see~ 
unreliable and inconclusive. 
For instance, Ballard's studyl seems to indicate that 
interference with natural handedness will produce speech dis-
orders. The investigation conducted by Wallin2 seems to dispute 
some of Ballard's conclusions. While Parson's study3 appears to 
strengthen Wallin's claims that requiring children to write with 
the right hand seldom produces speech disorders. In addition, 
4 Haefner's study showed little relationship between the change of 
writing hand and the occurrence of speech defects. 
Authoritative views concerning the causation theories 
of handedness and speech prove as conflicting as the previous 
report of the statistical data obtained from various investigations. 
It is apparent that the origin of speech disorders is so complex 
1Ballard, P.B., op. cit. 
~allin, J.E.w., op. cit. 
3parson, B.s., op. cit. 
4 Haefner, Ralph, op. cit. 
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that one cannot designate any one cause for the development of 
speech disturbances because there are too many elements involved. 
The speech disorders may have developed because of hereditary factors. 
physical weakness. or unfavorable environmental conditions. 
Some authorities believe that interference with natural 
handedness will produce speech disorders. It seems reasonable 
to assume that other predisposing causes were present, such as. 
nervous instability, or physical weakness. Sometimes persistence 
in changing the writing hand produces extremely antagonistic re-
actions in the child. This active resentment may gradually upset 
an already nervous child to the point where speech control will be 
impossible. 
From the present consideration of the literature in this 
field it would seem fair to conclude that the left-handed child 
should be permitted to use his left hand without interference. It 
might be rei.evant to note at this time that many children who have 
been forced to change their writing hand. have retained the use of 
the dominant left hand in all other manual activities. Although 
this interference may have produced neither a speech disorder nor 
lessened the total dominance of the preferred hand. it may have 
veveloped rebellion within the child or caused the child much dif-
ficulty in discarding fixed hand habits in order to acquire new 
hand habits. 
In conclusion, it appears that further research is 
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still necessary before a satisfactory explanation is offered 
concerning the connection between handedness and speech. In 
fUture investigations, better results might be obtained if 
younger children were studied. If this was attempted one should 
begin with the pre-school child, who is beginning to learn many 
manual and speech habits. In this way individual children who 
appear to suffer from delayed speech, indistinct speech or 
stuttering might be carefully studied in order to determine What 
causative factors seemed to be present from the very beginning. 
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